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Notice  

The objective of the National Wetland Condition Assessment 2016 (NWCA 2016) project is to 
ŘŜǎŎǊƛōŜ ǘƘŜ ŜŎƻƭƻƎƛŎŀƭ ŎƻƴŘƛǘƛƻƴ ƻŦ ǘƘŜ ƴŀǘƛƻƴΩǎ ǿŜǘƭŀƴŘǎ ŀƴŘ ǎǘǊŜǎǎƻǊǎ ŎƻƳƳƻƴƭȅ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ 
poor condition.  The complete documentation of overall project management, design, methods, 
and standards is contained in companion documents, including: 

National Wetland Condition Assessment 2016: Quality Assurance Project Plan (EPA 843-R-15-008) 
National Wetland Condition Assessment 2016: Laboratory Operations Manual (EPA 843-R-15-009) 
National Wetland Condition Assessment 2016: Site Evaluation Guidelines (EPA 843-R-15-010) 

This document (Field Operations Manual) contains a brief introduction to the project and 
ǇǊƻŎŜŘǳǊŜǎ ǘƻ Ŧƻƭƭƻǿ ŀǘ ǘƘŜ ōŀǎŜ ƭƻŎŀǘƛƻƴ όƛΦŜΦΣ ŀ ŦƛŜƭŘ ŎǊŜǿΩǎ ƘƻƳŜ ōŀǎŜ ƻŦ ƻǇŜǊŀǘƛƻƴύ ŀƴŘ ƻƴ-site at 
the field sampling location, including methods for sampling vegetation, soils, hydrology, water 
chemistry (including chlorophyll-a), microcystin, and characteristics (natural cover and wetland 
stressors) of the area immediately surrounding the sampling location (referrŜŘ ǘƻ ŀǎ ǘƘŜ άōǳŦŦŜǊέύ.  
Methods described in the National Wetland Condition Assessment: Field Operations Manual (FOM) 
are to be used specifically in work related to the National Wetland Condition Assessment (NWCA).  
Mention of trade names or commercial products in the document does not constitute endorsement 
or recommendation for use. 

The suggested citation for this document is: 

USEPA. 2016. National Wetland Condition Assessment 2016: Field Operations Manual. EPA-843-
R-15-007. U.S. Environmental Protection Agency, Washington D.C. 
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TN total nitrogen 
TP total phosphorus 
USFWS  U.S. Fish and Wildlife Service 
USGS United States Geological Survey 
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Chapter 1 Overview 

1.1 Background 

This manual describes field protocols and daily operations for the National Wetland Condition 
Assessment (NWCA).  The NWCA is one in a series of statistically valid National Aquatic Resource 
Surveys (NARS) conducted by the U.S. Environmental Protection Agency (EPA) to provide the public with 
ŀ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ ŎƻƴŘƛǘƛƻƴ ƻŦ ǘƘŜ bŀǘƛƻƴΩǎ ǿŀǘŜǊǎΦ  Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ǿŜǘƭŀƴŘǎΣ ǘƘŜse 
NARS sample coastal waters, lakes, and flowing waters in a revolving sequence. 
 
EPA will collaborate with state, tribal, federal, and other partners to implement the NWCA to meet three 
goals: 
 
1. Describe the ecological condition of the nŀǘƛƻƴΩǎ ǿŜǘƭŀƴŘǎ, 

2. Assist states and tribes in the implementation of wetland monitoring and assessment programs that 
will guide policy development and aid project decision-making, and 

3. Advance the science of wetlands monitoring and assessment to support management needs. 
 
The NWCA responds to long-term goals ƻǳǘƭƛƴŜŘ ƛƴ 9t!Ωs current strategic plan (USEPA 2014) to protect 
!ƳŜǊƛŎŀΩǎ waters by means of protecting, improving, and restoring the quality of watersheds and 
aquatic ecosystems, including wetlands.  Development of the NWCA builds on the accomplishments of 
the U.S. Fish and Wildlife Service (USFWS) and their production of national reports on status and trends 
in wetland acreage.  When taken together, the results from the NWCA and the USFWS Wetland Status 
and Trends (S&T) will be used to measure progress toward attainment of the national goal to increase 
ǘƘŜ ǉǳŀƴǘƛǘȅ ŀƴŘ ǉǳŀƭƛǘȅ ƻŦ ǘƘŜ bŀǘƛƻƴΩǎ ǿŜǘƭŀƴŘǎΦ  These complementary studies can influence how 
wetlands are managed at local, state, and national scales (Scozzafava et al. 2007). 

1.2 Survey Design 

 Target Population 
The target population for NWCA 2016 is tidal and nontidal wetlands of the conterminous U.S., including 
certain farmed wetlands not currently in crop production.  The wetlands have rooted vegetation and, 
ǿƘŜƴ ǇǊŜǎŜƴǘΣ ƻǇŜƴ ǿŀǘŜǊ ƭŜǎǎ ǘƘŀƴ м ƳŜǘŜǊ ŘŜŜǇΦ  ! ǿŜǘƭŀƴŘΩǎ ƧǳǊƛǎŘƛŎǘƛƻƴŀƭ ǎǘŀǘǳǎ[1] under state or 
federal regulatory programs does not affect a sitŜΩǎ ǎǘŀǘǳǎ ŀǎ ǘŀǊƎŜǘΦ 
 

 Sample Frame 
The sample frame from which sites were selected for the NWCA included two components: 1) the most 
current S&T assessment sample frame, obtained from the USFWS (Dahl and Bergeson 2009, Dahl 2011); 
and 2) USFWS National Wetland Inventory (NWI) digitized maps of wetland types and locations 
(http://www.fws.gov/wetlands).  The S&T sample frame consists of all polygons mapped based on 

                                                           
[1] Impacts to wetlands and other aquatic resources are regulated under the Clean Water Act (CWA) 
ǿƘŜƴ ŀƴ ŀǉǳŀǘƛŎ ǊŜǎƻǳǊŎŜ ƛǎ ŘŜǘŜǊƳƛƴŜŘ ǘƻ ōŜ ŀ ά²ŀǘŜǊ ƻŦ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎέΦ  WǳǊƛǎŘƛŎǘƛƻƴŀƭ 
Determinations are made on a case-by-case basis according to the definition found in 40 CFR 230.3(s).  
For more information please visit the website: 
http://www.epa.gov/owow/wetlands/guidance/CWAwaters.html. 
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remote sensing information for over 5,048 four square-mile plots across the 48 states.  The S&T plots 
were used as the base data layer for the NWCA sample frame because they are the most consistent and 
current source of mapped wetlands on a national scale.  The digitized NWI maps were used to increase 
the number of wetlands in the NWCA sample frame.  Several other attributes were incorporated into 
the sample frame including the boundaries for states, the boundaries for the five aggregated Omernik 
Level III used in reporting the assessment results (NWCA Ecoregions), and designations of sites to one of 
twelve NWCA Survey Design Groups which are combinations of NWCA Ecoregions and NWCA Target 
Wetland Types.  See Reporting Groups, below and Table 1-1 for descriptions of the NWCA Target 
Wetland Types. 
 

 Selection of Sampling Locations 
Sites were randomly selected from the NWCA sample frame using a spatially balanced Generalized 
Random Tessellation Stratified (GRTS) survey design for an area resource, with each point having a 
known probability of being sampled (Stevens and Olsen 2004).  The GRTS design ensures the sample is 
representative of wetland resources at national and regional scales.  Using this approach, 904 wetland 
assessment locations were selected from across the conterminous U.S., consisting of 239 resampled 
sites from 2011 and 665 new sites.  Of the 904 sites, 96 will be sampled twice to quantify variability in 
sampling.  In addition, a pool of oversample sites were selected for use as replacements if any of the 904 
assessment locations are not sampleable.  The selected sites are distributed across seven target wetland 
types defined for the NWCA (see NWCA Target Wetland Types, below and Table 1-2) and five NWCA 
Ecoregions (see Reporting Groups, below and Figure 1-1).  In addition, some states invested resources 
to supplement the NWCA survey design by adding sites to allow state-scale reporting of wetland quality. 
 

 NWCA Target Wetland Types 
For the 2016 NWCA, the seven target wetland types are described in Table 1-2.  The NWCA Target 
Wetland Types are based on specific S&T wetland categories and NWI wetland classes from the sample 
frame that fall under the NWCA Target Population.  Table 1-2 also provides a cross-walk among the 
names for NWCA Target Wetland Types, S&T categories, and NWI classes. 
 

 Reporting Groups 
The survey design will allow EPA to report on national conditions for all wetlands in the target 
population by NWCA Target Wetland Types (Table 1-2), by NWCA Ecoregion (Figure 1-1), and by 12 
Survey Design Groups that combine wetland type and ecoregion (Table 1-1).  It may also be possible to 
report on other geographically-derived assessment units, yet to be determined, or by other 
classifications, such as Hydrogeomorphic (HGM) wetland class (Brinson 1993).  In addition, states and 
tribes that are able to invest additional resources will have the opportunity to leverage EPA design and 
logistical support to produce a state or tribal-scale assessment. 
 

 Index Period 
The index period for NWCA is aimed at coinciding with the peak growing season when most vegetation 
is in flower or fruit.  Sampling during this period minimizes seasonal phenological variability and 
enhances plant species identification accuracy, particularly of difficult species such as grasses and 
sedges.  This sampling index period optimizes characterization of the vegetation and is also a good time 
for sampling the other NWCA indicators. 
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Figure 1-1. Five NWCA Ecoregions used in survey design and for reporting on wetland condition 

 
Table 1-1. Description of the 12 NWCA Survey Design Groups 

 Code NWCA Survey Design Groups  
ALL-EH All - Estuarine Herbaceous Wetlands occurring across coastal regions of the 

conterminous US 

ALL-EW All - Estuarine Woody Wetlands occurring across coastal regions of the conterminous 
US 

CPL-PRLH Coastal Plains - Palustrine, Riverine, and Lacustrine (PRL) Herbaceous Wetlands  

CPL-PRLW Coastal Plains - Palustrine, Riverine, and Lacustrine (PRL) Woody Wetlands 

EMU-PRLW Eastern Mountains and Upper Midwest - Palustrine, Riverine, and Lacustrine (PRL)  
Herbaceous Wetlands 

EMU-PRLH Eastern Mountains and Upper Midwest - Palustrine, Riverine, and Lacustrine (PRL) 
Woody Wetlands 

IPL-PRLH Interior Plains - Palustrine, Riverine, and Lacustrine (PRL) Herbaceous Wetlands 

IPL-PRLW Interior Plains - Palustrine, Riverine, and Lacustrine (PRL) Woody Wetlands 

WMT-PRLH Western Mountains - Palustrine, Riverine, and Lacustrine (PRL) Herbaceous Wetlands 

WMT-PRLW Western Mountains - Palustrine, Riverine, and Lacustrine (PRL) Woody Wetlands 

XER-PRLH Xeric West - Palustrine, Riverine, and Lacustrine (PRL) Herbaceous Wetlands 

XER-PRLW Xeric West - Palustrine, Riverine, and Lacustrine (PRL) Woody Wetlands 
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Table 1-2. NWCA Target Wetland Types and cross-walk with US Fish & Wildlife Service (USFWS) Status & Trends 
(S&T) wetland categories and USFWS National Wetland Inventory (NWI) wetland classes (Reference Card AA-3, 
Side A). 

NWCA Target 
Wetland 
Type Code 

NWCA Target Wetland 
Type  

 S&T Wetland 
Categories* 1,  

Included NWI Classes: 
Systems/Subsystems2  

EH  Estuarine Emergent E2EM -Estuarine 
Intertidal Emergent 

Emergent and Aquatic Bed Classes in 
Estuarine/Intertidal Subsystems 

EW Estuarine Shrub/Forest E2SS - Estuarine 
Intertidal Forest or 
Shrub 

Forested and Scrub-Shrub Classes in 
Estuarine/Intertidal Subsystems 

PRL-EM   Palustrine, Riverine, and 
Lacustrine - Emergent 

PEM - Palustrine 
Emergent 

Emergent Classes in Palustrine Systems; 
Shallow Riverine/Tidal, Lower Perennial, 
Upper Perennial, or Intermittent 
Subsystems; and Shallow 
Lacustrine/Littoral Subsystems   

PRL-UBAB Palustrine, Riverine, and 
Lacustrine  - 
Unconsolidated 
Bottom/Aquatic Bed 

PUB - Palustrine 
Unconsolidated 
Bottom 
 
PAB - Palustrine 
Aquatic Bed 

Unconsolidated Bottom, Aquatic Bed  
Unconsolidated Shore, Rock Bottom, 
and Rocky Shore Classes in Palustrine 
Systems; Shallow Riverine/Tidal, Lower 
Perennial, Upper Perennial, or 
Intermittent Subsystems; and Shallow 
Lacustrine/Littoral Subsystems   

PRL-f Palustrine, Riverine, and 
Lacustrine  - Farmed 

Pf - Palustrine 
farmed 

Farmed Modifier in Palustrine Systems; 
Shallow Riverine/Tidal, Lower Perennial, 
Upper Perennial, or Intermittent 
Subsystems; and Shallow 
Lacustrine/Littoral Subsystems   

PRL-SS Palustrine, Riverine, and 
Lacustrine  -Shrub/Scrub 

PSS - Palustrine 
Shrub 

Scrub-Shrub Classes in Palustrine 
Systems; Shallow Riverine/Tidal, Lower 
Perennial, Upper Perennial, or 
Intermittent Subsystems; and Shallow 
Lacustrine/Littoral Subsystems   

PRL-FO Palustrine, Riverine, and 
Lacustrine  - Forested 

PFO - Palustrine 
Forested, 

Forested Classes in Palustrine Systems; 
Shallow Riverine/Tidal, Lower Perennial, 
Upper Perennial, or Intermittent 
Subsystems; and Shallow 
Lacustrine/Littoral Subsystems  

* IMPORTANT NOTE: Status and Trends (S&T) category names DO NOT precisely equate to National Wetland Inventory 
(NWI) Codes for wetland type.  S&T categories often aggregate multiple NWI types. 
 
1Dahl TE, Bergeson MT (2009) Technical procedures for conducting status and trends of the Nation's wetlands. U.S. Fish 
and Wildlife Services, Division of Habitat and Resource Conservation, Washington, D.C., p 74. 
 

2US Fish and Wildlife Service, National Wetlands Inventory, Wetland Classification Codes. 
http://www.fws.gov/wetlands/Data/Wetland Codes.html. Accessed December 2014. 

 

http://www.fws.gov/wetlands/Data/Wetland%20Codes.html
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1.3 Overview of Indicators 

Multiple indicators will be assessed in the NWCA to maximize the potential of detecting anthropogenic 
stress and describing its potential effect on wetland condition across multiple spatial scales.  The choice 
of NWCA field methods and indicators was influenced by considerations of timing and resources, such as 
the need to complete travel and sampling for each site in one day.  The indicators to be evaluated will 
include: 

¶ Vegetation 

¶ Buffer 

¶ Hydrology 

¶ Soils 

¶ Surface Water Chemistry, and 

¶ Algae 
 
A summary of each indicator and its relation to wetland condition is provided below. 
 
Vegetation will be characterized by collecting plant data in five 100-m2 Vegetation Plots systematically 
placed across the Assessment Area (AA).  Vegetation is a major component of biodiversity found in 
wetlands and is habitat for a myriad of organisms.  The composition and abundance of plant species 
both reflects and influences the hydrology, water chemistry, and soil characteristics of a wetland.  Plants 
respond to and reflect, physical, chemical, or biological disturbances and stressors (Selinger-Looten et al. 
1999, Rayamajhi et al. 2006).  The presence and abundance of alien plant species often reflect degraded 
or declining wetland quality.  In addition, plant data can be used to derive numerous metrics or 
indicators that are useful descriptors of ecological integrity or stress (e.g., USEPA 2002b, Bourdaghs et 
al. 2006, Magee et al. 2008, Mack and Kentula 2010).  Examples of the types of vegetation data to be 
collected are: 
 
¶ Species composition and abundance; 
¶ Native species; 
¶ Alien species; 
¶ Floristic quality; 
¶ Guild composition; 
¶ Community composition; and 
¶ Vegetation structure. 

 
Buffer data will be collected in 13 100-m2 Buffer Plots systematically placed on cardinal transects (3 in 
each direction and one at the center of the AA) to physically characterize the area surrounding the AA.  
Buffer is often defined as an area of natural vegetation surrounding the perimeter of a wetland that is 
not directly affected by human activities and thus can provide some level of protection to the wetland 
from stressors and neighboring land uses.  Human-caused stressors can affect wetland hydrology by 
draining the site, impounding water, compacting soils, and/or filling or eroding the wetland.  Alteration 
of vegetation through replacement and removal can also affect hydrology.  Buffer data have proven 
useful for describing anthropogenic stress in developing indicators of ecological integrity or condition 
(USEPA 2006, USEPA 2013, Kaufmann et al. 2014).  Examples of the types of buffer data to be collected 
are: 
 
ω Presence and amount of cover of natural vegetation; 
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ω Residential and urban indicators; 
ω Hydrology stressors; 
ω Agricultural and rural stressors; 
ω Industrial development stressors; 
ω Habitat/vegetation stressors; and 
ω Targeted alien vegetation species. 

 
Soils data will be collected in a 3-meter diameter Soil Plot, and will include a soil profile description and 
collection of soil samples for laboratory analysis of physical and chemical properties.  Soils cycle 
nutrients, mediate groundwater movement and storage, and serve as a growth medium or habitat for 
plants, microbes, and macroinvertebrates.  Soil physical and chemical characteristics can be indicative of 
hydrology, past and present land uses, and the health and condition of the soil (which impacts its ability 
to perform important ecosystem services).  Examples of the types of soils data to be collected are: 
 

¶ Soil morphological and physical characteristics (soil profile description); 

¶ Soil chemistry (including isotopes) and bulk density; 

¶ Hydric soil field indicators; and 

¶ Depth to water table.  
 
Hydrology data will include an assessment of hydrologic sources and connectivity, indirect evidence of 
hydroperiod, estimates of hydrologic fluctuations, and documentation of hydrologic alterations or 
stressors.  Wetland hydrology is the primary driver of wetland formation and persistence.  Hydrology 
impacts soil geochemical dynamics, plant productivity, nutrient cycling, and accretion and erosion of 
organic and inorganic materials in wetlands (Mitsch and Gosselink 2007, Tiner 1999).  Examples of the 
types of hydrology data to be collected are: 
 
¶ Evidence of saturation and inundation; and 
¶ Types of hydrologic alteration. 

 
Surface water conditions will be noted and water chemistry samples collected (where possible) to 
assess general surface water conditions, various chemical analytes, and evidence of disturbance.  Total 
nitrogen (TN) and phosphorus (TP) reflect the trophic state of the wetland, providing crucial information 
on possible eutrophication (Keddy 1983).  Anthropogenic disturbances such as hydrologic modifications 
and land use changes are known to alter water chemistry variables (Lane and Brown 2007; Reiss and 
Brown 2005). 
 
Chlorophyll-a and microcystin samples will be collected from water (planktonic samples) if surface 
water is present.  Algae respond rapidly to ecological change in wetlands and have been widely used as 
indicators of wetland condition because of their rapid reproduction rates, short life cycles, and broad 
distribution (McCormick and Cairns 1994).  More notably, because nutrients such as nitrogen and 
phosphorus are limiting factors to most types of algae, they respond quickly to excess nutrients.  The 
samples collected will provide data on the presence of microcystin (a class of toxins produced by 
bluegreen algae) toxins and algal productivity (based on chlorophyll-a levels). 

1.4 NWCA Reference Documents 

The complete documentation of overall project management, design, methods, rationale, and standards 
for the NWCA is contained in several companion documents (listed in NOTICE and described below). 
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 Quick Reference Guide 
Field crews will receive an NWCA 2016 Quick Reference Guide (QRG) containing tables and figures 
summarizing field activities and protocols from the NWCA 2016 FOM.  The QRG is meant to be used in 
the field to give Field Crews a list of the required sampling protocols at each site.  While comprehensive, 
the steps contained in this QRG are not as detailed as the descriptions found within the FOM.  The user 
is assumed to have attended Field Training and completely read and understood the FOM before using 
this QRG at a field site.  This waterproof handbook will be a field reference used by field crews after 
completing a required field training session.  The field crews are also required to keep the FOM available 
in the field for reference and for possible protocol clarification. 
 

 Site Evaluation Guidelines 
The NWCA 2016 Site Evaluation Guidelines (SEG) outline the process to compile the final list of 
candidate wetland sites for sampling.  The process includes locating a candidate site, evaluating the site 
to determine if it meets the criteria for inclusion in the target population and is accessible for sampling, 
and, if not, replacing it with an alternate site. 
 

 Quality Assurance Project Plan 
Large-scale and/or long-term monitoring programs such as those envisioned for national surveys and 
assessments require a rigorous Quality Assurance (QA) program that can be implemented consistently 
by all participants throughout the duration of the monitoring period.  QA is a required element of all 
EPA-sponsored studies that involve the collection of environmental data (USEPA 2002a). Field crews will 
be provided a copy of the NWCA 2016 Quality Assurance and Project Plan (QAPP).  The QAPP contains 
more detailed information regarding Quality Assurance/Quality Control (QA/QC) activities and 
procedures associated with general field operations, sample collection, measurement data collection for 
specific indicators, and data reporting activities.  For more information on the project level Quality 
Assurance procedures, refer to the NWCA 2016 QAPP. 
 

 Lab Operations Manual 
The methods used for the laboratory sample analysis is available in the NWCA 2016 Lab Operations 
Manual (LOM). 
 

 NWCA Fact Sheets 
Fact sheets providing basic information on the NWCA for landowners or other individuals 
requesting such information will be made available to crews.  Crews should consider 
printing copies of these fact sheets to have with them in the field to help explain the 
assessment to interested parties. 
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Chapter 2 Base Location Activities and Summary of Field Operations 

2.1 Introduction 

This chapter aids in structuring the field season and each sampling day by providing the following 
information: 
 

¶ Contacts for logistic and technical support (Section 2.2). 

¶ Description of site information, data forms, equipment, and sample tracking (Section 2.3). 

¶ Field Crew responsibilities (Section 2.4). 

¶ Pre-sampling Base Location activities ς Preparation for field sampling (activities essential for 
staging field work and for accurate data and sample collection) (Section 2.5): 

¶ Determining sampling index period (Section 2.5.1) and sampling order for sites (Section 2.5.2). 

¶ Developing weekly itineraries for sampling and compiling site information (Section 2.5.3). 

¶ Instrument checks and calibration, equipment and supply preparation, and vehicle 
maintenance (Section 2.5.4). 

¶ Equipment and supply preparation (Section 2.5.5). 

¶ Field day activities (Section 2.6). 

¶ Health and safety (Section 2.6.1). 

¶ Protocols for recording data (Section 2.6.2). 

¶ Overview of sampling tasks (AA establishment; data and sample collection for buffer, 
vegetation, soils, hydrology, water, chlorophyll-a and microcystin) (Section 2.6.3). 

¶ Field protocols used in multiple NWCA indicators (Section 2.6.4).  

¶ Post-sampling Base Location activities (Section 2.7). 

¶ Equipment maintenance and clean-up (Section 2.7.1).  

¶ Sample shipping and tracking (Section 2.7.2). 

¶ Handling and transmittal of completed data (Section 2.7.3). 

2.2 Logistic and Technical Support for the NWCA  

Effective communication between Field Crews, U.S. Environmental Protection Agency (USEPA) 
coordinators, and NWCA contractor support staff is essential for the survey to proceed with maximum 
efficiency and to ensure collection of high quality data.  This section provides: 1) a general description of 
the roles of key NWCA personnel in providing logistical and technical support to the Field Crews, 2) the 
flow of communication between Field Crews and these individuals (i.e., who to call for specific types of 
questions or support needs) (Table 2-1), and 3) their contact information (Table 2-2). 
 
The EPA Headquarters (HQ) Project Management Team consists of the Project Manager, Alternate 
Project Manager, Logistics Coordinator, and NARS Team Lead.  The EPA HQ Team is responsible for 
overseeing all aspects of the project and ensuring technical and quality assurance requirements are 
properly carried out.  The Team is the final authority on all decisions regarding field sampling, site 
evaluation, site replacement, and laboratory analysis. 
 
The EPA Regional Coordinators are the primary EPA point of contact for Field Crews operating in their 
Region.  Field Crews should direct all technical and logistical questions to their EPA Regional 
Coordinator, who will work with the EPA HQ Team to resolve the issue.  Field Crews should also work 
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with their EPA Regional Coordinator to schedule an Assistance Visit (AV) to occur within the first two 
weeks of field sampling.  An AV is part of the QA component of the NWCA (See NWCA Quality Assurance 
Project Plan (QAPP), USEPA 2016a).  To meet the requirements of the QAPP, each Field Crew will allow 
an EPA employee or contractor to observe that crew sampling one entire site (typically one day of 
sampling).  The AV is used to confirm that the protocols are implemented as intended and to suggest 
corrective actions ǘƻ ǘƘŜ CƛŜƭŘ /ǊŜǿΩǎ ǎŀƳǇƭƛƴƎ ŀǇǇǊƻŀŎƘ if necessary. 
 
The Information Management (IM) Coordinator provides packets of forms and labels for each site to be 
sampled, and tracks the location of each NWCA sample that is collected.  Field crews are responsible for 
requesting forms/label packets from the IM Coordinator before sampling occurs and filing a status 
report after each site visit. 
 
The Field Logistics Coordinator (FLC) ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘǊŀŎƪƛƴƎ ǘƘŜ CƛŜƭŘ /ǊŜǿΩǎ ǎŀƳǇƭƛƴƎ ǎŎƘŜŘǳƭŜǎ ŀƴŘ 
whereabouts, providing site kits and base kits with supplies and equipment, and assisting Field Crews 
with questions concerning field logistics, equipment, and supplies as they arise during field season. 
 
Table 2-1. Personnel to call for specific types of questions and support needs. 

Personnel Call  

EPA Regional Coordinators - First, to ask any questions about the NWCA, including 
questions on the field protocols 

- To ask questions about your CWA Section106 grant 
- To schedule a field assistance visit 

EPA HQ Project Management Team 
 
(Comprised of the Project Manager, Alternate 
Project Manager, Logistics Coordinator, and 
NARS Team Lead) 

- LŦ ȅƻǳ ŎŀƴΩǘ ǊŜŀŎƘ ǘƘŜ 9t! wŜƎƛƻƴŀƭ /ƻƻǊŘƛƴŀǘƻǊΣ La 
Coordinator, or Field Logistics Coordinator 

- If you are unsure  of who to call 
- To ask questions about site access, site evaluation, 

and site replacement 
- To ask questions about the field methods 
- To ask questions about the survey design 
- To ask questions about the quality assurance 

procedures 
- To ask questions about the laboratory methods  
-  

Field Logistics Coordinator - To order more site kits, base kits, or miscellaneous 
consumable supplies 

- To ask questions about the shipping contract, 
shipping locations, or to order more shipping forms 

- To ask questions about sample handling procedures 
- To ask questions about the field methods 
- If an EPA Regional Coordinator directs you to contact 

them 
- LŦ ȅƻǳ ŎŀƴΩǘ ǊŜach an EPA HQ or Regional Coordinator, 

and you have an urgent question 

Personnel ONLY Call 

Information Management Coordinator - To order more field forms 
- To submit a status report 
- To ask questions about submitting the data packet 
- If an EPA Regional Coordinator directs you to contact 

them 
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Table 2-2. Contact Information for Logistic and Technical Support for the NWCA 

Title Name Contact Information 

EPA HQ NWCA Project 
Manager 

Gregg Serenbetz, OW Serenbetz.Gregg@epa.gov, 202-566-1253 

EPA HQ NWCA Project 
Manager - Alternate 

Chris Faulkner, OW Faulkner.Chris@epa.gov, 202-566-1185 

EPA HQ Logistics 
Coordinator 

Colleen Mason, OW Mason.Colleen@epa.gov; 202- 343-9641 

EPA HQ NARS Team Lead Sarah Lehmann, OW Lehmann.Sarah@epa.gov, 202-566-1379 

Contract Field Logistics 
Coordinator 

Chris Turner, Great Lakes 
Environmental Center, Inc. 

cturner@glec.com; 715-829-3737 

Information Management 
Coordinator 

Marlys Cappaert, CSRA  Cappaert.Marlys@epa.gov, 541-754-4467 

EPA Regional 
Coordinators 

Beth Alafat, Region 1 
Tom Faber, Region 1 

Alafat.Beth@epa.gov, 617-918-1399 
Faber.Tom@epa.gov, 617-918-8672 

Kathleen Drake, Region 2 
Darvene Adams, Region 2 

Drake.Kathleen@epa.gov, 212-637-3817 
Adams.Darvene@epa.gov, 732-321-6700 

Carol Petrow, Region 3 
Regina Poeske, Region 3 
Bill Richardson, Region 3 

Petrow.Carol@epa.gov, 215-814-2789 
Poeske.Regina@epa.gov; 215-814-2725 
Richardson.William@epa.gov ,215-814-5675 

Elizabeth McGuire Smith, Region 4 
David Melgaard, Region 4 
Diana Woods, Region 4 

Smith.Elizabeth@epa.gov, 404-562-8721 
Melgaard.David@epa.gov, 404-562-9265 
Woods.Diana@epa.gov, 404-562-9404 

Pete Jackson, Region 5 
Sue Elston, Region 5 
Mari Nord, Region 5 

Jackson.Peter@epa.gov, 312-886-3894 
Elston.Sue@epa.gov, 312-886-6115 
Nord.Mari@epa.gov, 312-886-3017 

Robert Cook, Region 6 
Alison Kitto, Region 6 

Cook.Robert@epa.gov, 214-665-7141 
Kitto.Alison@epa.gov, 214-665-7482 

Eliodora Chamberlin, Region 7 
Mandy Whitsitt, Region 7 

Chamberlin.Eliodora@epa.gov, 913-551-7945 
Whitsitt.Mandy@epa.gov; 913-551-7311 

Billy Bunch, Region 8 
Tom Johnson, Region 8 
Liz Rogers, Region 8 

Bunch.William@epa.gov, 303-312-6412 
Johnson.Tom@epa.gov, 303-312- 6226 
Rogers.Liz@epa.gov, 303-312-6974 

Paul Jones, Region 9 
Terry Fleming, Region 9 
Janet Hashimoto, Region 9 

Jones.Paul@epa.gov, 415-972-3470 
Fleming.Terrence@epa.gov, 415-972-3462 
Hashimoto.Janet@epa.gov, 415-972-3452 

Mary Anne Thiesing, Region 10 
Gretchen Hayslip, Region 10 

Thiesing.Mary@epa.gov, 206-553-6114 
Hayslip.Gretchen@epa.gov, 206-553-1685 
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2.3 Overview of Key Information and Materials 

tǊƛƻǊ ǘƻ ƎƻƛƴƎ ǘƻ ŀƴ b²/! ǎƛǘŜ ǘƻ ŎƻƴŘǳŎǘ ǎŀƳǇƭƛƴƎΣ ǘƘŜ ǎƛǘŜΩǎ ǎǳƛǘŀōƛƭƛǘȅ ŦƻǊ ǎŀƳǇƭƛƴƎ ǿƛƭƭ ƘŀǾŜ ōŜŜƴ 
evaluated using a desktop evaluation, and in many cases an on-site evaluation (See the NWCA Site 
Evaluation Guidelines (USEPA 2016c)) and Chapter 3).  Each site selected for sampling is identified in a 
site list and a single set of coordinates are provided for each site.  The coordinates in the site list are 
referred to as the POINT, and will determine the location of all sampling associated with the site.  Site 
evaluation includes locating the NWCA POINT and confirming that the wetland at the POINT is a NWCA 
target wetland type. 
 
In addition, a variety of other kinds of information important for planning and conducting sampling must 
be gathered and reviewed before going into the field.  These activities are often conducted from a base 
location.  The base location is the location from which NWCA activities are organized and staged; e.g., a 
state or tribal office, field lodgings, or a camp-site. 
 
For efficient sampling, it is critical to keep site information, data forms, sampling equipment, and gear 
needed for data and sample collection at each NWCA site organized and readily available.  Likewise, 
managing completed data forms and the water, chlorophyll-a, microcystin, soil, and plant samples after 
collection is critical to data quality and sample tracking.  For the NWCA, there are standard methods to 
organize and handle the equipment needed to conduct sampling and the data and samples gathered at 
each site.  Key terms and steps for this organization process are defined or introduced in this section. 
 

 Site Packet 
A Site Packet contains information key to the planning and preparation for visiting and sampling a 
particular NWCA site.  Development of Site Packets should have been initiated during site evaluation 
and reconnaissance (USEPA 2016b).  However, the Field Crew (or other state, tribe, or organization 
personnel) may need to gather additional information for the Site Packet during preparation for the 
sampling visit to a site.  It is the responsibility of the Field Crew (or other state, tribe, or organization 
personnel) to obtain access permissions and any needed permits as part of developing the Site Packet. 
 
Prior to the Field Crew traveling to a NWCA site for sampling, the information for the Site Packet must 
be gathered and reviewed. 
 
Site Packet Components 

 ̧ Form Packet: (See Section 2.3.2) 

 ̧ Applicable Site Maps, Aerial Photos, and Geospatial Information:  
¹ NWCA Site Maps, Imagery, and Geospatial Data (See Section 2.3.3) ς Maps and aerial photos 

for the NWCA sites in each state are provided upon request by the EPA HQ Project 
Management Team.  Geospatial data (e.g., shapefiles, KMZ files) depicting locations and other 
information for each NWCA Site are also provided by the NWCA EPA Headquarters Project 
Management Team for use by states and contractors who wish to create their own maps or 
images from desktop geospatial software such as ArcMap and Google Earth.  
 

¹ Other Maps, Imagery, or Geospatial Data ς Any other maps, aerial photos, geospatial data, or 
sources of information compiled by Field Crews and/or their partners that could be helpful to 
sampling the NWCA sites. 
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 ̧ Soil Survey Information (See Section 2.3.3.1):  Soil maps and soil survey information pertinent to 
the site. 

 ̧ Land Ownership Status, Requirements and Permissions for Access: 
¹ Landowner identity and contact information. 
¹ Results of communication with landowners. 
¹ Documentation of permission to access private land. 
¹ Permissions for crossing private lands to reach sites located on public lands. 
¹ For public land, response of relevant agency to notification that the Field Crew will be 

accessing a site, and, if needed, permissions to do so. 

 ̧ Permits:  Any permits or documentation required for site access, or for data collection activities 
or sample/specimen collection. 

 ̧ Information for Accessing the Site: 
¹ Contact information for landowners. 
¹ Notes about whether landowner(s) want to be informed when Field Crew is on site. 
¹ Contact information for individuals who must be available to open gates or allow entry to a 

site, and the time and location for meeting them. 
¹ Notes on locked gates, pets, livestock, or other things that could impede access. 
¹ Notes about active hunting, farming, mining, or other activities on or near the site. 
¹ Notes about current conditions that could prevent access (e.g., high water, forest fires). 

 ̧ Site Evaluation Notes (should already be in the Site Packet prepared by the field crew): 
¹ Site Evaluation notes, annotated aerial photos, and completed Form PV-1; if a field evaluation 

was conducted, it can aid with planning for accessing or sampling a site. 

 ̧ Driving and Hiking Routes to the Site: 
¹ Detailed driving directions may be obtained from the NWCA Google Earth files. 
¹ Results from the Site Evaluation may include driving directions and notations about site 

access or logistically challenging conditions on the site, which can be useful in shifting the site 
or helpful in anticipating special circumstances. 

 ̧ Preliminary Plan for Assessment Area (AA) and Buffer Plot Establishment:  As part of the base 
location activities to prepare for field work, the Field Crew will review aerial photos and maps of 
the site and make a plan for laying out the AA based on rules in Chapter 3.  If appropriate (i.e., 
location of AA is fairly certain), GPS coordinates of the centers of the buffer plots could be 
determined and entered into a GPS unit for ease in navigating to the plots.  This plan should be 
included in the Site Packet.  

 ̧ Any other site specific information useful to the Field Crew 
 

 Form Packet 
The Form Packet for each site is composed of: 

¶ Complete set of NWCA data forms. 

¶ Complete set of NWCA sample tracking forms. 

¶ Complete set of NWCA sample/specimen labels and tags. Note: Soil Horizon Chemistry and Bulk 
Density sample tags will be supplied, upon request, at the beginning of the field season (along 
with soil sample bags). Field crews will need to request additional tags and bags as needed during 
the field season.  
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A Form Packet for each site will be provided, upon request, by the IM Coordinator and is added to the 

Site Packet prior to going in the field.  If data will be collected electronically, make sure laptops, Android 
tablets, or iOS tablets have fillable PDF Forms and NWCA E-Form Apps loaded.  Upload the completed 
electronic data forms from the NWCA App to the Information Management Team as indicated on the 
instructions within or accompanying the App. 

 
 NWCA Site Maps, Aerial Photos, and Geospatial Data  

Site maps for each NWCA site will be produced upon request by the EPA to provide imagery to assist in 
conducting sampling.  The maps include: 
 

 ̧ An aerial image of each site at a scale appropriate to view wetland and land features present in 
the assessment area and buffer surrounding the POINT. 

 
 ̧ A United States Geological Survey (USGS) topographic map illustrating the location of the site, at a 

scale appropriate to view road and including topographic features in the vicinity of the site, to 
provide information on site access. 

 
For those with access to ArcGIS software, an ArcMap Template containing a layer with NWCA shapefiles 
is provided by EPA to assist with site evaluation.  The template and shape files link to publicly-available 
online data that may be useful in planning sampling activities at each site.  This includes the USFWS NWI 
Online Mapper; the National Hydrography Dataset feature service; and imagery, topographic maps, and 
a soil data layer from ESRI's online GIS (geographic information system) server.  The NWCA shapefiles 
also include a layer that contains all of the NWCA sites, with additional attribute information pulled from 
national databases of protected areas, counties, and Natural Resources Conservation Service (NRCS) soil 
survey information. 
 
For those with access to Google Earth, there is a Google Earth KMZ file containing all of the sites in the 
NWCA.  Opening this file should automatically load the sites into Google Earth.  Clicking on a POINT with 
your mouse should cause a pop-up box to appear with basic attributes about the site.  National Wetland 
Inventory (NWI) data can be added to the map by downloading a KMZ file available at 
http://www.fws.gov/wetlands/Data/Data-Download.html.  Soil survey data can be added to the map by 
downloading a KMZ file at http://www.gelib.com/soilweb.htm or 
http://casoilresource.lawr.ucdavis.edu/soilweb-apps/.  
 
The NWCA Site Maps, the NWCA ArcMap template and NWCA shapefiles, and the NWCA Google Earth 
KMZ file should all have been made available to you.  If, for any reason, you have not received these 
files, they can be obtained from the EPA NARS Sharepoint Site.  For more information on how to access 
this site, contact Kendra Forde at forde.kendra@epa.gov, 202-566-0417. 
 
2.3.3.1 Soil Survey Information 
Site specific information about soils on each NWCA site will be useful in planning for sampling, as well as 
providing background information that may aid in generating soil profile descriptions during data 
collection.  Soil Survey information can provide insight into the soil types that might be expected at a 
particular NWCA site and may help the field crew anticipate likely site conditions and the tools that may 
be needed for soil sampling.  Soil Survey information for NWCA sites can easily be downloaded from the 
U.S. Department of Agriculture, Natural Resources Conservation Service 

http://www.fws.gov/wetlands/Data/Data-Download.html
http://www.gelib.com/soilweb.htm
http://casoilresource.lawr.ucdavis.edu/soilweb-apps/
mailto:forde.kendra@epa.gov
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(http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm).  In addition, a state or local soil scientist may 
be able to offer useful insights into what tools may be particularly useful for sampling soils in your area. 
 

 Coordination with the Natural Resources Conservation Service (NRCS) 
As part of NWCA 2016, NRCS will be conducting an intensification project at approximately 10% of 
NWCA sample sites.  At the selected sites, NRCS Soil Scientists will be performing complete wetland soil 
characterizations in order the increase the availability of wetland soils data in their databases.  The data 
collected (along with the NWCA 2016 data) will also be used in the development of Ecological Site 
Descriptions for wetland ecosystems.  The NRCS sampling will occur concurrently with the state NWCA 
sampling but each will employ different soil collection methods.  It is essential that the NWCA protocol is 
followed and Form S-1: NWCA 2016 Soil Data is completed for the NWCA Soil Plot, regardless of any 
additional soil profile descriptions or sampling by NRCS (either at the sample Soil Plot or at a different 
location within the AA).  Any sampling by NRCS is in addition to the NWCA protocol and does not replace 
NWCA sampling. 
 
While at the site, NRCS Soil Scientists will be able to provide a QA check of the soil profile description 
completed by the NWCA field crew and designate the soil horizon names.  Field crews are encouraged to 
coordinate with NRCS Soil Scientists to schedule these site visits relatively early in the sampling season 
so that the NRCS Soil Scientists may be able to assist the NWCA field crew with soil profile description 
and sampling techniques.  NRCS is interested in sampling particular soil map units and there will need to 
be coordination between the NWCA field crews and NRCS crews in selecting appropriate sites for this 
concurrent sampling to occur.  Sampling by NRCS will be conducted through the Regional Soil Survey 
Offices (note that some states span multiple regions, and crews may be working with more than one 
office).  
 
NWCA field crews may be able to receive additional assistance with soil sampling at sites that are not 
part of the intensification project through their NRCS State Soil Scientist. Prior to the sampling season, 
field crews should contact their respective NRCS State Soil Scientist for additional advice regarding likely 
soil conditions at sites, sampling techniques, or the potential for additional technical support.   
 

 Other Information Resources 
For each field sampling trip, you will carry a variety of resources (listed below) in addition to the Site 
Packets for the sites to be sampled.  These resources should be organized for easy access and kept in the 
field vehicle or carried in the field, as appropriate, by the Crew Leader or relevant Crew Member (See 
Section 2.4). 

 ̧ The State, Tribe, or organization approved Health and Safety Plan (See Section 2.6.1), which 
should include: 

¹ Detailed health and safety protocols for field work; 
¹ Contact information and locations for emergency and medical services nearest to each site 

being sampled; and 
¹ Emergency contact information for supervisors and personnel health care representatives of 

the Field Crew. 

 ̧ NWCA logistics and research support contact information (See Section 2.2). 

 ̧ Floras and field guides appropriate to the region of study (See also Appendix C). 

http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm
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 ̧ Any available, regional or site specific plant species lists or wetland plant species lists that can be 
helpful in plant identification (See discussion in Chapter 5, Section 5.2.3.1). 

 ̧ Soil reference books in addition to those that are part of the field equipment. 
 

 Equipment and Supplies  
Organizing and maintaining NWCA equipment is discussed in Section 2.6 and a master checklist for field 
equipment and supplies is provided in Section 2.8. 
 
2.3.6.1 Master Equipment List 
The state, tribe, or other organization will provide some of this equipment; however, some consumable 
supplies and some durable equipment will be provided by the EPA Office of Water.  Items that are 
provided by EPA are included in the Site Kit or in the Base Kit (see below), which will be delivered to the 
Field Crews by the FLC.  See the Master Equipment List (Section 2.8) for specific items that will be 
provided in the Site Kits or the Base Kit.  It is also important that each Field Crew reviews the Master 
Equipment List to determine what additional pieces of equipment may need to be gathered or 
ǇǳǊŎƘŀǎŜŘ ōȅ ǘƘŜ CƛŜƭŘ /ǊŜǿΩǎ ƻǊƎŀƴƛȊŀǘƛƻƴ ǇǊƛƻǊ ǘƻ ǘƘŜ ŦƛŜƭŘ ǎŜŀǎƻƴΦ 
 
2.3.6.2 Site Kit  
A Site Kit contains the subset of consumable supplies (i.e., used up during sampling or requiring 
replacement after use) provided by EPA through the FLC.  A new Site Kit is provided, upon request, for 
each site sampled.  See the Master Equipment List for the consumable items that will be provided by 
EPA (e.g., cubitainers, sample bags, plastic bottles, nitrile gloves, etc.). 
 
2.3.6.3 Base Kit 
The Base Kit is comprised of the subset of durable equipment and supplies needed for NWCA sampling 
that is provided by EPA through the FLC.  One Base Kit is provided to each Field Crew and contains some 
of the equipment that is used throughout the field season.  See the Master Equipment List for a list of 
the items provided by EPA in the Base Kit (e.g., laser rangefinder, plant presses, Munsell Soil Color book, 
etc.). 
 

 Data Packet 
After a site is sampled, the completed NWCA data forms are organized sequentially into a Data Packet.  
The Data Packets from several sites are batched together and sent every 1-2 weeks to the IM Team and 
are accompanied by a data tracking form (Form T-6: NWCA 2016 Tracking - PACK/AVCK) to track which 
Data Packets have been shipped.  Form T-6 is to be transmitted electronically to the IM Team, and a 
copy of the form is to be included with the Data Packets that are being shipped (See Section 2.7.3). 
 

 Tracking Forms and Immediately or Batch Shipped Samples 
Tracking forms that describe the status and location of all samples and specimens collected during the 
NWCA are transmitted electronically to the IM Team at specified times, with hard copies packed in the 
shipping containers with the samples. 
 

¶ Form T-1: NWCA 2016 Site and Sample Status/Water Chemistry Lab Tracking (See Section 
2.6.4.1) is electronically transmitted to the IM Team within 24 hours of sampling a site to report 
on the status of the site (e.g., sampled), to indicate which samples were collected at the site, to 
record the Sample ID numbers for the immediately shipped samples (within 24 hours of 
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sampling, see below) and becomes the tracking form for those samples.  A copy of the completed 
Form T-1 is also enclosed in the cooler with the samples. 

¶ Form T-2: NWCA 2016 Daily Shipped Samples Tracking is used to identify the sample IDs 
associated with the microcystin and soil isotope samples and becomes the tracking form for 
those samples.  It is electronically transmitted to the IM Team at the time of shipping (typically 
the same day as sampling or the next day).  A copy of the completed Form T-2 is also enclosed in 
the cooler with the samples. 

¶ Forms T-3 to T-6 (See Section 2.7.2.2) accompany samples that are batched together from 
multiple sites and are shipped every 1 or 2 weeks.  Whenever batched samples are shipped to 
their designated lab for analysis, the appropriate tracking form, which lists the Sample ID 
numbers for all samples packed in a shipping container, is included in the shipping package and is 
also transmitted electronically to the Information Management Team at the time of shipping. 

 
2.3.8.1 Immediately Shipped Samples 
Immediately Shipped Samples are any NWCA samples that are required to be shipped within 24 hours 
of collection (i.e., the same day as sampling or the following day).  Samples that are immediately 
shipped are water chemistry, chlorophyll-a, soil isotope, and microcystin.  These samples are kept cool 
on blue or wet ice or refrigerated until they are shipped, and then are shipped on wet ice (See Section 
2.7.2 and Appendix A).  The water chemistry and chlorophyll-a samples will be shipped overnight to a 
national or state lab for analysis.  The soil isotope and microcystin samples (collectively referred to as 
ΨŘŀƛƭȅ ǎƘƛǇǇŜŘ ǎŀƳǇƭŜǎΩύ will be shipped overnight to the Batch Lab, where they will be frozen and sent 
to the processing labs in batches. 
 
2.3.8.2 Batch Shipped Samples 
Batch Shipped Samples are NWCA samples that are collected and held by the field crew for later 
shipping.  Samples fǊƻƳ ǎŜǾŜǊŀƭ ǎƛǘŜǎ ŀǊŜ ǎƘƛǇǇŜŘ ǘƻƎŜǘƘŜǊ ƛƴ ŀ άōŀǘŎƘέ ǘƻ ŀ ŘŜǎƛƎƴŀǘŜŘ ƭŀō ŦƻǊ analysis 
(See Section 2.7.2.2 and Appendix A).  Unknown and QA voucher plant specimens, and soil horizon 
chemistry, bulk density, and standard depth soil core samples are all shipped in batches. 

2.4 Field Crew Responsibilities 

The NWCA Field Crews are responsible for collecting all field data and samples.  Field Crews will also 
need to conduct a number of activities at their base location (e.g., a state office, a laboratory, camping 
site, or motel) that must be completed both before departure to the wetland site and after return from 
the field. 
 
Field Crew tasks will include: 

1) Gathering information for the Site Packet and obtaining permits and permissions for site access 
or sample collection, if not previously completed (Section 2.3.1); 

2) Reviewing the Site Packet (Section 2.3.1) prior to going to a NWCA site and making a preliminary 
plan for establishing the AA (Chapter 3); 

3) Organizing equipment, supplies, and field vehicle prior to traveling to the field sites and after 
sampling has been completed (Sections 2.5 and 2.7); 

4) Conducting NWCA data and sample collection at field sites (Section 2.6; Chapter 3, Chapter 4, 
Chapter 5, Chapter 6, Chapter 7, Chapter 8); 

5) Post-sampling handling and shipping of samples and data (Sections 2.7.2 and 2.7.3, Chapter 5, 
Chapter 6, Chapter 8); and 

6) Cleaning and maintaining equipment (Section 2.7.1). 
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The Field Crew is comprised of the Vegetation (Veg) Team and the Assessment Area-Buffer (AB) Team, 
each with two members.  The Veg Team is made up of a Botanist/Ecologist and a Botanist Assistant.  The 
AB Team members will have general field sampling experience but it is highly recommended that at 
least one member have background and experience sampling wetland soils.  One of the Field Crew 
Members will serve as the Crew Leader and will have responsibilities for planning field logistics and 
sampling, and confirming that all data and samples have been collected. 
 
Veg Team ς Primary field sampling responsibilities are:  

 ̧ Locating the NWCA POINT and establishing the AA (Chapter 3); and 
 ̧ Collecting Vegetation data and plant specimens (Chapter 5). 

 
AB Team ς Primary field sampling responsibilities are: 

 ̧ Collecting natural cover and stressors data in the Buffer (Chapter 4); 
 ̧ Collecting soils data and samples (Chapter 6); 
 ̧ Collecting hydrology data (Chapter 7); and 
 ̧ Collecting water chemistry, chlorophyll-a, and microcystin samples (Chapter 8). 

 
Crew Leader ς Primary responsibilities are: 

 ̧ Developing or participating in the development of sampling schedules (See Section 2.5.2); then 
ensuring the FLC and the Field CrŜǿΩǎ ƭƻŎŀƭ ǎǳǇŜǊǾƛǎƻǊόǎύ ƘŀǾŜ ǘƘŜ ǎŀƳǇƭƛƴƎ ǎŎƘŜŘǳƭŜǎ; 

 ̧ Keeping the FLC and local supervisors updated about any sampling schedule changes that may 
occur; 

 ̧ Developing field itineraries and preparing for sampling; identifying field accommodations and 
making lodging reservations; and checking that needed supplies, equipment, and data forms are 
available to conduct the planned work; 

 ̧ hǊƎŀƴƛȊƛƴƎ ǘƘŜ CƛŜƭŘ /ǊŜǿΩǎ Řŀƛƭȅ ŦƛŜƭŘ ŀŎǘƛǾƛǘƛŜǎ ŀƴŘ ǇǊŜ- and post-sampling base location 
activities; 

 ̧ Overseeing the Field CrewΩǎ sampling activities and reviewing data and tracking forms; 
 ̧ Double checking that all data and samples have been collected before leaving a sample site; 
 ̧ Ensuring all samples are shipped to designated locations within the correct timeframes; and 
 ̧ Ensuring Data Packets are copied or scanned and the originals sent to the IM Team. 

 
The number of NWCA sites a Field Crew will be able to sample per week is likely to vary depending upon 
ŜŀǎŜ ƻŦ ŀŎŎŜǎǎΣ ǊŜƭŀǘƛǾŜ ǇǊƻȄƛƳƛǘȅ ƻŦ ǎƛǘŜǎ ǘƻ ƻƴŜ ŀƴƻǘƘŜǊ ŀƴŘ ǘƻ ǘƘŜ CƛŜƭŘ /ǊŜǿΩǎ base location, and on 
sampling challenges posed by various site conditions.  An effective approach to sampling might be for a 
Field Crew to sample two or three sites per week on average, using additional days as needed for travel, 
reviewing forms, managing plant specimens, identifying unknown plant species, sample packaging and 
shipment, confirming site access permission, equipment cleanup equipment repair, lodging logistics, and 
restocking field supplies, forms, and crew essentials (e.g., food). 

2.5 Pre-Sampling Base Location Activities 

This section focuses on base location activities that must be completed prior to going into the field to 
sample an NWCA site.  Procedures for these activities are described in detail in the subsections below 
and summarized in Reference Card OPS-1 (Figure 2-2).  Section 2.7 describes base location activities that 
must be conducted post field sampling. 
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 Sampling Index Period 
Field sampling for the NWCA takes place during peak growing season when most vegetation is in flower 
or fruit.  Sampling near the peak of the growing season minimizes phenological variability and enhances 
plant species identification accuracy, particularly of difficult species such as grasses and sedges. This 
sampling index period optimizes characterization of the vegetation and is also a good time for sampling 
the other NWCA indicators. 
 
The timing and duration of the peak growing season will vary depending on geographic location and 
elevation.  The typical ranges for the sampling index period for each U.S. state are indicated in Figure 
2-1.  Note that within a state, NWCA sites occurring at lower elevations or in drier, warmer locations are 
likely to be ready to sample early in the index period, and sites at higher elevations or in wetter, cooler 
locations are likely to be at peak growing season later in the index period. 
 

 
Figure 2-1. NWCA Sampling Index Period by state 
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Figure 2-2. Reference Card OPS-1.  Preparation for Field Sampling of NWCA Sites (Tasks are conducted by Field 
Crew unless otherwise indicated.  Note other personnel listed may be the same as the Field Crew at times.) 
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 Determining Sampling Order and Selecting Alternate POINTS 
For many states the Field Crew, Site Evaluation Team, and the group who schedules the timing and 
order for sampling sites may be comprised of the same individuals.  In other cases, a different set of 
personnel from the relevant state, tribe, or organization associated with the Field Crew may handle this 
task and communicate the schedule for sampling to the Field Crew.  This will likely be the case where 
multiple crews are operating in one state.  It is vitally important that all people involved in scheduling 
or coordinating field sampling communicate with one another to ensure the most efficient sampling 
approach and to eliminate any chance of either double sampling of the same sites or skipping sites. 
 
The sampling order for NWCA sites should allow for the most efficient data collection and most 
favorable travel logistics while incorporating the appropriate index period for each site.  A 
recommended procedure for developing a plan for sampling order for the NWCA sites in the state(s) 
where you are working is outlined below. 
 
1) Begin by examining the NWCA 2016 Site Evaluation Spreadsheet distributed electronically by EPA to 

states, tribes, and contractors conducting field sampling for NWCA 2016.  The spreadsheet contains 
ŀ ƭƛǎǘ ƻŦ ōŀǎŜ όά.ŀǎŜммψw±¢нέΣ ά.ŀǎŜммέΣ ά.ŀǎŜмсέύ ŀƴŘ ƻǾŜǊǎŀƳǇƭŜ όά.ŀǎŜмсψhǾŜǊ{ŀƳǇέύ thLb¢{ 
selected by the survey design in each state.  The POINTS are listed on the spreadsheet in the order 
in which they were randomly selected in the survey design.  All base POINTS must be evaluated and 
should be sampled unless they are determined to be non-sampleable (See Site Evaluation 
Guidelines, USEPA 2016c). 

¶ Base Site ς A base site is a POINT that was randomly selected using a statistically valid survey 
design that allows estimation of wetland condition in the target wetland types across the 
conterminous 48 states of the U.S.  Base sites in NWCA 2016 are further distinguished by 
whether they are revisiǘ ǎƛǘŜǎ όά.ŀǎŜмм_w±¢нέύΣ b²/! нлмм ǊŜǎŀƳǇƭŜ ǎƛǘŜǎ όά.ŀǎŜммέύΣ ƻǊ ƴŜǿ 
ǎƛǘŜǎ όά.ŀǎŜмсέύΦ 

¶ Revisit Site (Base11_RVT2) ς A revisit site is a base site that is sampled twice during the same 
field season to gather information on the quality and noisiness of data collected in the NWCA. 

o The revisit sites are the first two sites listed on the Site Evaluation Spreadsheet (See Table 
2-3 for an example of the site list) and also resample sites from NWCA 2011.  

o If a revisit site cannot be sampled it is replaced by the next oversample site on the list BUT 
the next sampleable Base11 site is sampled twice (not the oversample site used as a 
replacement). 

o The second sampling visit (Visit #2) to a revisit site should occur as far apart as possible 
within the index period for the site, but at a minimum 2 weeks, after the initial sampling visit 
(Visit #1). 

o The same data and samples are collected for both Visit #1 and Visit #2, and a separate Form 
Packet (See Section 2.3.2) will be provided (upon request) for Visit #2 for each revisit site by 
the IM Coordinator. 

¶ Resample Site (Base11) ς A resample site is a base site that was sampled in a previous NWCA 
survey. 

o Every attempt should be made to sample the exact location as in NWCA 2011, using the 
same Assessment Area layout and AA CENTER coordinate. 

¶ New Site (Base16) ς Base sites that are new randomly selected POINTS in NWCA 2016. 
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¶ Oversample Site ς An oversample site is a randomly selected POINT that can be used as a 
replacement for an unsampleable base site. 

o Oversample POINTS are used as alternate base sites in the order they are listed on the Site 
Information Table (e.g., Table 2-3) for a state. 

o If an oversample site on the list is skipped (it is not evaluated and either sampled or 
determined to be non-sampleable), it creates a data gap that invalidates all data from 
sampled sites that occur below the skipped site and affects the validity of the survey 
design.  

 
2) During Site Evaluation it is likely that some POINTs in your state were found to be unsampleable.  

The Site Evaluation Team, working with the EPA HQ Project Management Team, will have used the 
following rules to select alternate sites from the Site Evaluation Spreadsheet for your state (See Site 
Evaluation Guidelines (USEPA 2016c)). 

¶ Base sites that are determined to be non-sampleable are replaced by oversample sites 
(Base16_Oversample), beginning with the first oversample site on the list. 

¶ If a designated revisit POINT (Base11_RVT2) is determined to be non-sampleable, then it is 
replaced by the next base POINT on the state list and the first oversample POINT 
(Base16_OverSamp) on the list becomes a base POINT.  

 
Table 2-3 is provided to help illustrate the process for replacing POINTS within a state.  For example, 
if NWCA16-1001 is determined to be non-sampleable, then the first Base11 POINT, NWCA16-1003, 
becomes a revisit POINT; and the first Base16_OverSamp POINT on the list, NWCA16-1018, is added 
as a replacement base POINT. 
 
It does not matter that these are different NWCA wetland types.  If NWCA16-1018 is also 
determined to be non-sampleable, then it is replaced by the next oversample POINT, NWCA16-
1019.  As POINTS are determined to be non-sampleable, Evaluation Teams will continue to work 
with the Designated EPA Contact to replace them with oversample POINTS by selecting the next site 
on the list, irrespective of NWCA wetland type. 
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Table 2-3. Example list of state sites from NWCA Site Evaluation Spreadsheet. 

 
3) After Site Evaluation has been completed, you will have a final list of sites to sample, which includes 

two revisit sites, all base sites not dropped during Site Evaluation, and the alternate sites 
(oversample sites from the site list for your state) that replaced any sites dropped because they 
were determined to be non-sampleable (See Site Evaluation Guidelines, USEPA2016c). 

 
4) After reviewing the final list of NWCA sites to be sampled, determine the best index period for each 

of these sites (See Section 2.5.1). 
 
5) Develop a schedule for the order and timing for sampling the sites that incorporates specific index 

periods and geographic proximity of NWCA sites.  Prioritize sampling date order by: 

¶ Index period that is most appropriate for each site; 

¶ Geographic proximity of sites to one another; and 

¶ Proximity of field lodging locations to sites. 
 

This will minimize travel time, maximize in-field time and allow sampling of individual NWCA sites as 
closely as possible to peak growing season. 

 
6) Occasionally upon arrival at a site, you may discover that it is no longer sampleable (See Chapter 3) 

because: 

¶ Only a Desktop Site Evaluation was completed and conditions on the ground do not match the 
information used in the evaluation; 

¶ It became non-target in the interval since Site Evaluation (e.g., was developed and is no longer a 
wetland, was put into active crop production, etc.); 

¶ Access permission or sampling permits have been revoked or could not be obtained; 

¶ Conditions on the site are hazardous or the site is completely inaccessible; or 

¶ An AA could not be established on the site. 
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If this occurs, follow the instructions below (also found in the Site Evaluation Guidelines) for 
selecting a new site (USEPA 2016). 

 
7) If a site must be dropped in the field and there is only one Field Crew working in a state, determine 

the correct alternate site with which to replace it.  This will be the next unused oversample site on 
the site list for your state. 
 
If there are multiple Field Crews or contractor Field Crews working in a state, then the individual 
who is coordinating the sampling schedule for the Crews will select any needed alternate sites and 
communicate their location and when to sample them to the appropriate Field Crew. 
 
Information on POINTS determined to be non-sampleable and the selection of alternate POINTS to 
replace them is reported to EPA and the NWCA Field Logistics Contractor throughout the period of 
site evaluation and field sampling.  EPA and the Field Logistics Contractor will review the information 
to: 

¶ Confirm that the correct process was used to select the alternate POINT; 

¶ Confirm which Field Crew is responsible for sampling the alternate POINT (if multiple 
organizations are sampling within state boundaries); and 

¶ Report the replacement of revisit and base POINTS with oversample POINTS to 
appropriate Field Crew(s) and agencies AND to the EPA Project Team. 

 
Once the alternate sample site is confirmed, the person coordinating the sampling schedule for the 
Crew(s) will designate which Field Crew is responsible for sampling the alternate POINT (if multiple 
organizations are sampling within state boundaries). 
 
Finally, the sampling order plan is modified to include the new alternate base site into the schedule 
based on its appropriate index period (e.g., peak growing season) and geographic proximity to other 
NWCA sites.  If the peak growing season for the alternate site has already passed, it should be 
sampled as soon as practicable based on logistic considerations. 
 
Repeat this process whenever a site must be dropped in the field. 
 

 Planning Field Itineraries and Preparation for Sampling 
The Field Crew Leader, with assistance from the other Field Crew Members, will develop an itinerary for 
each sampling trip; the length of which may vary from 1 or 2 days, a week, or longer time period 
depending on distances to sites and number of sites sampled.  The itinerary includes the sampling 
schedule and locations of NWCA sites to be completed during the trip, lodging locations and contact 
information, and other important information.  Some important steps in developing the itinerary and 
preparing for the sampling trip are listed below. 

 ̧ Determine which NWCA sites will be sampled based on the sampling plan, which orders sites for 
sampling based on the index period, geographic proximity of sites to one another, and access 
logistics (See Section 2.5.2). 

 ̧ Address logistical issues: 
¹ Review routes for navigating to and accessing each site. 
¹ Call the landowners or local contacts to confirm access permission and notify them regarding 

the timing of the sampling visit. 
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¹ If necessary, arrange rendezvous locations and times with individuals who must provide 
access to a site, e.g., open gates, provide any keys to gates, or accompany the Field Crew, etc. 

¹ If needed, arrange consultation or field meetings with a local soil scientist. 
¹ Determine the best locations for field lodging during the sampling trip, make needed 

reservations, and confirm lodging plans. 
¹ Identify your nearest FedEx drop off location, or arrange a pickup for immediately shipping 

samples. 

 ̧ Ensure the Site Packets for each scheduled site are complete before leaving to travel to the sites 
(See Section 2.3.1): 
¹ Confirm that a complete Form Packet is included in the Site Packet for each site. 
¹ When multiple sites are to be sampled, keep extra Form Packets in the vehicle.   

 ̧ Locate and review any special information resources (e.g., soil surveys, plant species lists) that 
would be helpful to conducting sampling (See Section 2.3.4). 

 ̧ Work with other Crew members to review the aerial photos in the site packet for each site to gain 
an overview of the area in the vicinity of the POINT and to develop a preliminary plan for the 
location, layout and establishment of the AA (See Chapter 3).  Preplanning is critical to maximize 
the actual onsite time available to collect data and samples at the site.  

 ̧ Ensure that the safety manual and emergency contact information is always with the Crew so it is 
available if needed. 

 ̧ Important communications: 
o Inform your local supervisors and personal emergency contacts of the field schedule, the 

Site IDs for sites to be sampled, and where the Field Crew is going each day and the 
expected time of return to the field lodging or camp.  It is critical for safety reasons that the 
location of the Crew is known by someone able to respond quickly in the event of an 
emergency. 

o Inform the FLC of the field schedule and the Site IDs for the sites to be sampled.  This allows 
the FLC to know which samples and data to anticipate for arrival.  The FLC will communicate 
ǘƘŜ CƛŜƭŘ /ǊŜǿΩǎ ǎŀƳǇƭƛƴƎ ǎŎƘŜŘǳƭŜ ǘƻ ǘƘŜ IM Team. 
Á Contact the IM Coordinator directly about any issues related to NWCA data or tracking 

forms, sample labels or tags, e.g., the need for additional site specific or blank Form 
Packets, questions about transmittal of tracking forms. 

Á Requests for supplies can also be made using the NWCA 2016 Request Form. 
o If needed, interact directly with the FLC, who will provide assistance to the Field Crews 

regarding needs for additional supplies or shipping containers, etc. 
o Contact your Regional EPA Coordinator if you have technical questions regarding the field 

protocols, design, or site replacement procedures.  The Regional EPA Coordinator will work 
with the EPA HQ Project Management Team to provide a response directly to the Field Crew 
in a timely manner. 

o Contact any member of the EPA HQ Project Management team if you have a time sensitive 
question and cannot get in contact with the IM Team, FLC, or Regional EPA Coordinator. 

o Contact your NRCS soil contact to coordinate sampling activities if this is one of the 
designated sites NRCS is sampling in conjunction with NWCA. 

o Any changes in the itinerary during the week, such as canceling a sampling day or collecting 
data at a site not on the original sampling schedule, must be relayed by the Field Crew 
Leader to the FLC and to the appropriate emergency contacts and local supervisors for the 
Field Crew as soon as possible. 
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 ̧ Planning for special circumstances: 
¹ Tidal wetlands ς Check tide tables for all tidal wetlands and schedule arrival and departure 

from the site to maximize the time available for sampling.  For example, arrive on-site as the 
tide is going out so that you can begin work on the landward side of the site and work toward 
the seaward side as the tide recedes.  This allows work to be continued until the tide begins 
coming in again and flooding lower areas.  Note that the timing of flooding and exposure of 
areas within the AA may require some modification of the normal sampling order to complete 
all sampling tasks. 

¹ Difficult soils ς Review of information in the Site Packet may indicate that collection of soil 
samples at a particular site could be problematic.  If difficult-to-sample soils are anticipated, 
the local NRCS soil scientist may have useful advice or may be able to lend you tools to aid in 
the collection of soil samples. 

¹ Difficult or complex sites ς Sites that require long travel or hike-in distances, particularly 
those with complex topography or sites with high plant species diversity may take more than 
one day to sample.  In these rare instances, the Field Crew will need to plan for camping on 
site and to determine how to handle the extra gear and food required.  For sites that take 
more than one day to sample, but which are located near lodging or a developed 
campground, the Field Crew will want to plan for what can remain in the field (e.g., AA, Veg 
Plot, and Soil Plot marker) for the next sampling day in order to expedite data and sample 
collection. 

 

 Field Instrument Checks and Calibration  
Each Field Crew must test and calibrate field instruments prior to sampling.  Field instruments include a 
laser rangefinder, a Global Positioning System (GPS) receiver, a camera, and an optional multi-probe unit 
for measuring temperature, dissolved oxygen (DO), conductivity and pH in water.  Ideally, Field Crews 
will have access to backup instruments in case any instruments fail the manufacturer performance tests 
or calibrations prior to a field trip. Field crews should carry extra batteries for all instruments used in the 
field. 
 
2.5.4.1 Laser Rangefinder 
Cƻƭƭƻǿ ǘƘŜ ƛƴǎǘǊǳŎǘƛƻƴǎ ƛƴ ǘƘŜ ǳǎŜǊΩǎ Ƴŀƴǳŀƭ ŦƻǊ ƻǇŜǊŀǘƛƴƎ ŀƴŘ ƳŀƛƴǘŀƛƴƛƴƎ ȅƻǳǊ ƭŀǎŜǊ ǊŀƴƎŜŦƛƴŘŜǊΦ  
Before traveling to the first field site, run through the procedures for operating the rangefinder until you 
are comfortable with its operation.  Throughout the field season, make any recommended periodic 
ƳŀƛƴǘŜƴŀƴŎŜ ŎƘŜŎƪǎ ǎǳƎƎŜǎǘŜŘ ƛƴ ǘƘŜ ǳǎŜǊΩǎ Ƴŀƴǳŀƭ. 
 
2.5.4.2 Global Positioning System 
Turn on the GPS receiver and check the batteries prior to departure.  Replace batteries immediately if a 
battery warning is displayed.  Ensure that extra batteries are carried in the field.  Complete any 
calibration requirements described in the GPS manual.  GPS uses many alternative mathematical models 
to describe the spherical shape of the earth and each is a separate Datum.  The NWCA standard Datum 
will be NAD83.  GPS units should be switched to this datum as part of their pre-field set up.  Use True 
North bearings for all locational recording. 
 
2.5.4.3 Camera Battery 
Turn on the digital camera and check the batteries prior to departure from the base location.  Replace 
batteries immediately if a battery warning is displayed.  Carry extra batteries in the field.  For 
rechargeable batteries, make certain to keep a charged battery in the camera and another battery in the 
charger.  Ensure that the camera memory card has sufficient space for the photos to be captured during 



National Wetland Condition Assessment 2016   Field Operations Manual 
Version 1.1a, April 2016  Page 27 

 27 

B
A

S
E

 L
O

C
A

T
IO

N
 A

C
T

IV
I

T
IE

S
 A

N
D

 S
U

M
M

A
R

Y
 O

F
 

F
IE

L
D

 O
P

E
R

A
T

IO
N

S
 

the week.  If needed, carry an additional memory card or a camera-specific cable for downloading 
images.  Keep lens paper, or cloths, and lens cleaning solution in the camera case for easy access in the 
field.  Refer to Appendix D for photography guidelines and a list of photos to take at each NWCA site. 
 
2.5.4.4 Electronic Data Capture Device Battery Check (if applicable) 
If using a tablet or computer for data collection in the field, turn on the device and check the batteries 
prior to departure.  Charge immediately if a battery warning is displayed and charge fully to ensure 
enough battery for a full field day.  Battery packs are often available for these devices if battery life is a 
concern. 
 
2.5.4.5 Multi-parameter Probe Meter Performance Test (if applicable) 
Multi-probe meters are not required for completion of NWCA protocols, but some crews may elect to 
use them to record in situ measurements of existing surface water.  If a multi-probe meter is to be used, 
field crews should test and calibrate the multi-probe meter prior to departure from the base site, 
following either the Standard Operating Procedure (SOP) developed for the instrument or the 
manufacturer's calibration and maintenance procedures.  Field crews should perform a periodic QC 
check of the pH and conductivity meters (where applicable).   
 
Table 2-4. Instrument checks and calibration 

Equipment Preparation 

Laser Rangefinder Check batteries prior to departure 
Perform manufacturer checks as necessary to ensure accuracy 

GPS Unit Check the batteries prior to departure 
Ensure map datum is set to NAD83 
Perform manufacturer checks as necessary to ensure accuracy 

Camera Check batteries prior to departure 
Check memory card capacity to ensure enough memory for additional photos 

Electronic Data Capture 
Device (Optional) 

Check the batteries prior to departure 
Ensure NWCA Data collection Application or fillable PDFs are installed and 
functioning 

Multi-parameter Probe 
(Optional) 

Calibrate per manufacturer guidelines (Dissolved Oxygen to be calibrated as close 
to the site as possible) 
Check the batteries prior to departure 
Perform QC Check as directed by manufacturer and/or lab protocols  

 

 Equipment and Supply Preparation  
Field Crews must inventory supplies and equipment prior to departure for each trip using the Master 
Equipment List provided in Section 2.8 to avoid forgetting any item(s) whose absence could preclude 
collecting data or samples at a field site.  This task can be divided between the Veg and AB Teams, with 
each focusing on the gear and supplies that their team requires.  Pack equipment, supplies, and any 
samples carried in the vehicle such that physical shock and vibration are minimized during transport.  
Keep personal field gear, equipment, and samples in the same locations in the vehicle for each trip so 
that packing becomes routine and omissions are easier to spot.  The Crew Leader should confirm that 
everything needed is present before departing for the field. 
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The Field Logistics Coordinator will provide some durable sampling equipment in the Base Kit at the 
beginning of the field season, and will provide a Site Kit (upon request) that contains consumable 
supplies for each NWCA site.  Other equipment and supplies are provided by your state, tribe, or other 
organization.  See the Master Equipment List (Section 2.8) and Section 2.3.6 for details. 
 
You will use a couple of chemical solutions as part of the sampling or clean-up protocols for the NWCA, 
including magnesium carbonate and bleach.  Magnesium carbonate solution will normally be part of the 
Base Kit provided by the Field Logistic Coordinator.  You will need to prepare bleach solution for cleaning 
gear and equipment.  If necessary, before going into the field, prepare stock solutions as described in 
Table 2-5.  When preparing solutions, follow appropriate safety protocols, (e.g., see your state, tribe, or 
other organization approved safety plan and procedures). 
 
Table 2-5. Stock solutions, uses, and methods for preparation 

Solution  Use  Preparation  

Bleach (10%)  Clean waders, shovels, dipper, 
and other gear. 

Add 400mL laundry bleach to 
3,600mL water.  

MgCO3 (Magnesium Carbonate) Buffer for Chlorophyll-a Dissolve 1g MgCO3 per 100ml 
distilled water 

 
Vehicle Maintenance  
Follow your state, tribe, or other organization approved guidelines for maintaining and operating your 
field vehicle. 
 
In addition, it is important to clean the vehicle when traveling to different geographic areas (e.g., at the 
end of a sampling trip or at intervals during the sampling trip if traveling long distances between sites) to 
remove propagules of invasive plant species or other non-native biotic hitchhikers.  For example, the 
vehicle might be routinely taken through a car wash at specified intervals. 

2.6 Daily Field Activities  

This section presents an overview of the sampling activities that a four-person field crew conducts 
during a typical one-day visit to a site and also presents details of protocols that pertain to the entire 
sampling day or to multiple individual indicator protocols. 

 

¶ Safety and health considerations and guidelines related to field operations are described in 
Section 2.6.1. 

¶ Guidelines for recording data are presented in Section 2.6.2. 

¶ An overview and flowchart (Reference Card OPS-2, Side A and Side B) Figure 2-6 describing 
how to structure the field day to accomplish all sampling tasks is provided in Section 2.6.3. 

¶ NWCA protocol tasks that apply to data collection for multiple wetland indicators are found in 
Section 2.5.4 including gathering information on site and sample status, guidelines for GPS use, 
post-sampling review of forms and samples, cleanup and final checks. 

 
Major sample and data collection tasks for the Veg and AB Teams are listed below in Table 2-6, along 
with estimated times required for their completion at sites of varying complexity. 
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Table 2-6. Estimated time ranges for field activities depending on site complexity.  It is anticipated that most 
sites will fall in the middle of these ranges.  Estimates do not include travel to and from the site. 

 

 Health and Safety  
Collection and analysis of samples can involve risks to personal safety and health, and the safety of the 
Field Crew must always be the primary consideration during sampling.  This section describes general 
safety considerations, some safety equipment, and safety guidelines for field operations.  Text in this 
section is adapted from USEPA (2007). 
 
This section does not substitute for an official Health and Safety Plan. The Crew MUST ALWAYS 
carefully follow the protocols in their Health and Safety Plan for the NWCA field work that was 
approved by the state, tribe, or other organization with which the Field Crew is affiliated.  A copy of 
this approved Health and Safety plan must be carried in the field. 
 
Basic health and safety considerations for field work are presented in Table 2-7.  It is the responsibility of 
the group safety officer (state, tribe, or other organization) to ensure that necessary safety courses are 
taken by all field personnel and all safety policies and procedures are followed.  Each state, tribe, or 
other organization must have a specific safety plan for the NWCA sites they sample, including  a 
communications plan that addresses safety and emergency situations.  The plan should have a daily 
check-in procedure for field personnel, and emergency contacts for police, ambulance, fire 
departments, hospitals, and search and rescue personnel.   
 
In wetlands, a potential hazard is water overlying soft sediments.  Care should be taken in situations 
where shallow water overlies deep soft sediments to avoid falling or becoming mired.  In these 
situations, it is important for people to work in pairs so that one person can assist someone who is stuck 

Task 

Veg Team ς Hours to Complete  AB Team ς Hours to Complete  

Number of 
People 

Range 

Number 
of people 

Range 

Easy 
Site 

Highly 
Complex 

Site 
Easy Site 

Highly 
Complex 

Site 

AA - Site verification/POINT & 
CENTER Location/ AA 
establishment 

2 people 0.50 1.00 2 people 0.50 1.00 

Vegetation ς Plot layout, Data 
and specimen collection 

2 people 2.50 8.00    

Buffer ς Transect location and 
data collection 

   1-2 people 1.00 2.50 

Soil ς Plot location, data and 
sample collection 

   2 people 2.00 4.00 

Hydrology ς Data collection    1 person 0.25 1.00 

Microcystin ς Sample collection 
and processing 

   1 person 0.50 0.50 

Water  ς Sample collection    1 person 0.25 0.50 

Sample/Specimen Handling and 
Tracking  

1-2 people 1.00 2.00 1-2 people 1.00 1.50 

Sample Day Length = Total 
Hours/Site  

 4.00 11.00  5.50 11.00 

Estimated Mean Sample Day Length1 = ~ 8 to 9 hrs  

1Estimated mean sample day length based on combined estimated minimum times for easy sites and maximum times 
highly complex for tasks for each team. 
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in the mud.  For example, a long-handled shovel can be used to help pull a person from the mud while a 
second person stays on firmer ground.  This is also a case where the plastic snow sled recommended in 
ǘƘŜ ǎƻƛƭǎ ǇǊƻǘƻŎƻƭ Ŏŀƴ ōŜ ǳǎŜŘ ŀǎ ŀ ǇƭŀǘŦƻǊƳ ǘƻ ŘƛǎǘǊƛōǳǘŜ ŀ ǇŜǊǎƻƴΩǎ ǿŜƛƎƘǘ ŀƴŘ ŜƴŀōƭŜ ǘƘŜƳ ǘƻ ŎǊŀǿƭ 
out of a dangerous area.  This is particularly important in tidal situations.  The NWCA recognizes these 
safety issues; a sampleable wetland AA can have no more than 10% of its area with water greater than 
1-m deep or a combination of water and soft sediment that may be hazardous. 
 
Some hazards lie out of sight beneath the surface of wetland waters or their associated ponds, rivers 
and streams.  Broken glass or sharp pieces of metal embedded in the substrate can cause serious injury 
if care is not exercised when walking or working with the hands in such environments.  Infectious agents 
and toxic substances that can be absorbed through the skin or inhaled may also be present in the water 
or sediment.  Personnel who may be exposed to water known or suspected to contain human or animal 
waste that may carry pathogens must be immunized against tetanus, hepatitis, typhoid fever, and polio.  
Other types of biological organisms can also be a threat (e.g., viruses, bacteria, fungi, amoebae, or 
parasites). 
 
If boats are used to access sampling sites (e.g., for tidally influenced sites or wetlands fringing bodies of 
water), personnel must be trained in operating the type of boat in use and must consider and prepare 
for hazards associated with the operation of motor vehicles, boats, winches, tools, and other incidental 
equipment.  Boat operators should be familiar with U.S. Coast Guard rules and regulations for safe 
boating contained in a pamphlet, Federal Requirements for Recreational Boats, available from a local 
U.S. Coast Guard Director or Auxiliary or State Boating Official and online (U.S. Coast Guard, 
http://uscgboating.org/content/about.php ).  All boats with motors must have fire extinguishers, boat 
horns, life jackets or flotation cushions, and flares or communication devices. 
 
Field Crew members should be familiar with hazards associated with the use of sampling equipment and 
establish appropriate safety practices prior to their use.  They must ensure that all equipment is in safe 
working condition.  Proper field clothing should be worn to prevent hypothermia, heat exhaustion, 
sunstroke, or other dangers.  For boat accessed sites, field personnel should be able to swim, and 
personal flotation devices must be worn.  Chest waders made of rubberized or neoprene material, and 
suitable footwear should be worn with a belt to help prevent them from filling with water in case of a 
fall.  Appropriate safety apparel such as waders, gloves, safety glasses, etc. must be available and used 
when necessary.  First aid kits, fire extinguishers, and blankets must be readily available.  Cellular or 
satellite telephones and/or portable radios should be carried by Field Crews working in remote areas for 
use in an emergency.  Supplies, such as anti-bacterial soap and an adequate supply of clean water or 
ethyl alcohol (ETOH), must be available for cleaning exposed body parts that may have been 
contaminated by pollutants in the water. 
 
Wetlands and surrounding landscapes can be home to dangerous organisms.  Field Crews should take 
care to minimize contact with biting insects, bees, poisonous snakes and dangerous animals.  Insect 
repellent and protective clothing will help to limit exposure.  At the end of each field day, workers 
should inspect their bodies for ticks.  Any person allergic to bee stings, other insect bites, or plants (i.e., 
poison ivy, poison oak, poison sumac, etc.) should take proper precautions and have any needed 
medications on hand.  In addition, Field Crew members should always be aware of their surroundings to 
protect themselves from dangerous animals, such as alligators, mountain lions, bears, and wolves. 
 
Personnel participating in field activities on either a regular or infrequent basis should be in sound 
physical condition and have a physical examination annually or in accordance with regional, state, tribe, 

http://uscgboating.org/content/about.php
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or organizational requirements.  All surface waters and sediments should be considered potential health 
hazards due to potential toxic substances and/or pathogens. 
 
During field research activities, it is possible that field crews may observe violations of environmental 
regulations, may discover improperly disposed hazardous materials, or may observe an accidental spill 
or release of hazardous materials.  If this occurs, it is important that the proper actions be taken and 
field personnel do not expose themselves to something harmful.  The following guidelines apply: 
 
1) First and foremost, protect the health and safety of all personnel.  Take any necessary steps to 

avoid injury or exposure to hazardous materials.  If you have been trained to take a particular action 
(e.g., cleaning up a minor fuel spill during fueling of a boat), do so.  However, you should always err 
on the side of personal safety when considering any action. 

 
2) Field personnel should never disturb or retrieve improperly disposed hazardous materials from the 

field to bring back to a facility ŦƻǊ ϦŘƛǎǇƻǎŀƭέΦ  ¢ƻ Řƻ ǎƻ Ƴŀȅ increase impact, incur personal liability 
or liability for the Crew Members and their respective organizations, cause personal injury, or cause 
unbudgeted expenditure of time and money for proper treatment and disposal of the material. 

 
3) It is important not to ignore environmental incidents.  Notify the proper authorities of any incident 

involving hazardous materials so they can take the necessary response actions.  For most 
environmental incidents, the following emergency telephone numbers should be provided to all 
Field Crews: state or tribal department of environmental quality or protection, U.S. Coast Guard, 
and the EPA regional office.  If a Field Crew is unsure about who to contact, they should call their 
Designated EPA Coordinator.  In the event of a major environmental incident, the National Response 
Center may need to be notified at 1-800-424-8802. 
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Table 2-7. Basic health and safety considerations for field work 
Recommended Training:  

¶ First aid  

¶ Cardiopulmonary resuscitation (CPR)  

¶ Vehicle safety (e.g., operation of 4-wheel drive vehicles)  

¶ Boating and water safety (if boats are required to access sites)  

¶ Field safety (weather, personal safety, orienteering, site reconnaissance prior to sampling)  

¶ Equipment design, operation, and maintenance  

¶ Handling of chemicals and other hazardous materials that might be encountered 

Communications:  

¶ Check-in schedule  

¶ Sampling itinerary (vehicle used, description and license plate number, time of departure & return, travel route)  

¶ Contacts for police, ambulance, hospitals, fire departments, search and rescue personnel  

¶ Emergency services available near each sampling site and base location  

¶ Cell phone or satellite phone 

¶ Carry your Health and Safety plan and locate the nearest hospital/emergency center before you start sampling 

Personal Safety:  

¶ Field clothing and other protective gear (including lifejackets for boat accessed sites) for all Crew Members  

¶ Medical and personal information (allergies, personal health conditions) 

¶ Personal contacts (family, telephone numbers, etc.) 

¶ Physical exams and immunizations 

¶ Persons allergic to bee stings, other insect bites, or plants (i.e., poison ivy, poison oak, poison sumac, etc.) must take 
proper precautions and have any needed medications available 

General Safety Guidelines for Field Operations: 

¶ Two persons must be present during all sampling activities; no one should be left alone while in the field 

¶ Minimize exposure to wetland water and sediments. Use gloves, if necessary, and clean exposed body parts after contact 

¶ All electrical equipment should bare the Underwriters Laboratories approval seal and be properly grounded  

¶ Use appropriate protective equipment (e.g., gloves, safety glasses) when handling and using any chemicals 

¶ Handle and dispose of chemical wastes properly; do not dispose of any chemicals in the field 

¶ Persons working in areas where venomous snakes or spiders may be encountered should check with the local Drug and 
Poison Control Center for recommendations on what should be done in case of a bite. 

¶ Persons working where large predatory animals, e.g., as bears, cougars, wolves, or alligators are known, should be 
familiar with and take appropriate precautions for avoiding encounters that could lead to aggressive behavior or attacks  

¶ Field personnel should protect themselves against tick bites because of potential risk of acquiring pathogens that cause 
Rocky Mountain spotted fever, Lyme disease or ehrlichiosis 

¶ Where mosquitoes or other biting insects are prevalent (particularly where they are known to potentially transmit 
diseases such as West Nile virus), minimize exposure to bites by wearing long sleeve shirts and long pants and, as 
appropriate, by wearing mosquito nets or using insect repellent 

¶ Be familiar with the symptoms of hypothermia and know what to do in case symptoms occur. Hypothermia can kill a 
person at temperatures much above freezing (up to 10oC or 50oF) if he or she is exposed to wind or becomes wet  

Precautions To Prevent Heat/Sun Stroke: 

¶ Field personnel should be familiar with the symptoms of heat/sun stroke and be prepared to move a suffering individual 
into cooler surroundings, hydrate immediately, and seek medical help. Some symptoms include: 

o Heat Stroke: Extremely high body temperature (above 103°F); red, hot, and dry skin (no sweating); rapid, strong 
pulse; throbbing headache; dizziness; nausea; confusion; unconsciousness  

o Heat Exhaustion: Heavy sweating; paleness; muscle cramps; tiredness; weakness; dizziness; headache; nausea 
or vomiting; fainting 

¶ Carry a portable shade device for areas where little shade is expected 

¶ Set a daily high temperature ceiling above which you should stop sampling for the day 

¶ Review the CDC Emergency Preparedness and Response Guidance on extreme heat 
(http://www.bt.cdc.gov/disasters/extremeheat/faq.asp).   

 

http://www.bt.cdc.gov/disasters/extremeheat/faq.asp
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 Procedures for Recording Data  
The NWCA data and tracking forms are formatted so that the data you record can be scanned into a 
data entry system.  Each completed NWCA Form Packet will result in a minimum of 3000 data points 
(ranging from a single character to a long species name or comment field).  For the NWCA, there will be 
over 4 million data fields entered, reviewed, assured, and stored in perpetuity.  The legacy of this study 
ǎǘŀǊǘǎ ǿƛǘƘ ǘƘŜ LƴŦƻǊƳŀǘƛƻƴ aŀƴŀƎŜƳŜƴǘ ¢ŜŀƳΩǎ ŀōƛƭƛǘȅ ǘƻ ŎŀǇǘǳǊŜ ǿƘŀǘ ȅƻǳ ŀǊŜ ŎƻƳƳǳƴƛŎŀǘƛƴƎ ƻƴ ǘƘŜ 
scannable NWCA data forms or electronic forms.  Thus, it is important that field data and sample 
information are recorded completely, accurately, consistently, and legibly. 
 
2.6.2.1 Paper Field Forms 
Detailed instructions for filling out specific forms are provided in each major indicator chapter.  Some 
key points for filling out all forms are discussed below and standard guidelines that must be followed 
for recording field data are presented in Table 2-8.  Examples of correctly filled out forms are contained 
in Figure 2-3, and in Chapter 5.  Figure 2-4 illustrates an incorrectly filled out form. 
 
Official Data Forms ς The Information Management Team provides all forms for use in the NWCA in the 
Form Packet for each site.  Only these official forms may be used because they are printed and 
formatted to be read by digital data scanners.  Data not recorded on Official NWCA Data Forms are 
unusable. 
 
Site ID, Date, and Page Numbers ς Correctly recording the Site ID, sampling date, and page number 
(where applicable) on each form is vital to data quality.  If this information is incorrect or omitted, it may 
be impossible to connect data or samples to a particular site, resulting in lost data.  Thus it is critical to: 

¶ Ensure that you use the correct set of forms, sample labels, and tags for each site and fill in the 
correct Site ID and sample ID information on a pages of all forms;  

¶ Be sure to record the sampling date wherever it is requested.  The sampling date assigned to a site 
will be the date on which sampling is initiated.  If sampling occurs over more than one day, some 
samples may be collected on a different date.  In this case, record the actual date of sample 
collection even if it differs from the site sampling date; and 

¶ On forms with multiple pages, fill in the page number and the total number of pages on each page. 
 
Form Instructions ς Carefully follow all instructions on each data form.  Consult the appropriate 
protocol chapter for more detail about how to record data on a particular form. 
 
Data Flags and Comments ς There is space on all forms to flag data for which additional information or 
explanation may be needed.  See Table 2-8, Figure 2-3, and Section 5.2.3.1 for examples of how to 
correctly use flags for qualifying or commenting on data. 
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Table 2-8. Guidelines for recording field data and tracking information 

ACTIVITY  GUIDELINES  

Field Measurements 

Data Recording ¶ Record observations and measurement values only on official NWCA 
data and tracking forms (provided by the Information Management 
Team) that are preprinted on water-resistant paper or through the use 
of electronic field forms.  

¶ Use a writing instrument that leaves clear, dark text (e.g., a No. 2 
pencil) to record information on all forms. 

¶ If you make an error when recording data and changes are required, it 
is best to cross out the error and rewrite the correct information.  Use a 
ŦƭŀƎ ƛŦ ǘƘŜǊŜ ƛǎƴΩǘ ŜƴƻǳƎƘ ǊƻƻƳ ƛƴ ǘƘŜ Řŀǘŀ ŦƛŜƭŘ ŀƴŘ ǿǊƛǘŜ ǘƘŜ ŎƻǊǊŜŎǘ 
information in the comments section. 

¶ Complete all header information and record all data and sample ID 
information requested on each form. 

¶ Use the correct crew ID assigned during field training. 

¶ Use the units and formats specified on individual data forms for 
recording data.  

¶ Print legibly (and as large as possible).  Clearly distinguish letters from 
numbers (e.g., 0 versus O, 2 versus Z, 7 versus T, etc.), but do not use 
slashes or lines drawn through the character.  Printing in capital letters 
enhances legibility. 

¶ When recording plant species names on Forms V-2 and V-4, print 
clearly using CAPITAL LETTERS. 

¶ For data that is recorded by filling a data bubble, be certain to keep 
markings inside the circle while completely filling the bubble.  

¶ In cases where information is repeated on a line underneath the first 
entry, do not use "ditto marks" (") or a straight vertical line to enter 
duplicate data. 

¶ When using workspace areas provided for estimating cover or tallying 
counts of trees on Vegetation Forms, keep all marks inside the 
workspace area. 

¶ When recording comments, print legibly.  Make notations in comments 
fields only; avoid marginal notes.  Be concise, but avoid using 
abbreviations or "shorthand" notations.  If you run out of space, attach 
a sheet of paper with the additional information rather than trying to 
squeeze everything into the space.  

¶ Do not doodle on the forms, including the margins. 
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ACTIVITY  GUIDELINES  

Data Qualifiers (Flags)  ¶ Use only defined flag codes and record flag on data form in appropriate 
field.  

K  = No measurement or observation made.  
U  = Suspect measurement; re-measurement not possible.  
Fn = Miscellaneous flags (n = 1, 2, etc.) assigned by a Field Crew during a particular 
sampling visit.  

¶ Explain reason for using K or U flags and define each Fn flag in the 
comments section of the data form.  Ensure the Fn numbers are unique 
on the data form and matched to the flag definition.  Fn flags and 
definitions are not linked from one form to the next, so definitions 
need to be rewritten on each sheet whenever necessary. 

 

Sample Collection 

Sample Labels and 
Tags 

¶ Use a writing instrument that leaves clear, dark text (e.g., a No. 2 pencil 
for tags or a waterproof and smearproof fine-point indelible marker for 
labels) to record information on all labels and tags.  

¶ Use the sample-type appropriate adhesive labels or tags with 
preprinted Sample ID numbers for each sample.  Record the Site ID and 
date sampled.  Be sure to fill in any requested information about the 
sample on the sample label or tag, and affix it to the outside of the 
sample container.  Cover completed labels and tags with clear tape. 

¶ Complete the requested information on the adhesive plant specimen 
sample tag and affix it to the newsprint in which the specimen is 
pressed. 

¶ Completely fill out the detailed sample labels for soil chemistry and 
bulk density samples or plant specimens.  Attach the soil chemistry or 
bulk density sample label to the correct soil sample bag.  Place the plant 
specimen label inside the newsprint holding the plant specimen. 

 

Sample Collection 
Information  

¶ Record that each sample has been collected on the appropriate data 
form.  Be sure to record the Sample ID number from labels and tags in 
the appropriate fields on the data forms using the format requested on 
each data form. 

 

QA and Tracking 

Before Leaving Site: 
Review of Data Forms 
and Comparison of 
Sample Labels, Data 
Forms, and Form T-1 

¶ Review all data forms for accuracy, completeness, and legibility. 

¶ Review all sample labels/tags for accuracy, completeness, and legibility.  

¶ Verify that the information recorded on the sample labels and tags is 
consistent with all Sample IDs listed on all data forms and on tracking 
Form T-1. 

¶ Confirm that the forms have been reviewed by recording your initials in 
ǘƘŜ άwŜǾƛŜǿŜŘ ōȅέ ŦƛŜƭŘ ƛƴ ǘƘŜ ǳǇǇŜǊ ǊƛƎƘǘ ŎƻǊƴŜǊ ƻŦ ŜŀŎƘ ŦƻǊƳΦ  
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ACTIVITY  GUIDELINES  

Before Shipping Data 
Packets and Samples: 
Review of Data 
Packets, Sample Labels, 
and Tracking Forms 

¶ The Field Crew Leader must review the completed Data Packet before 
its transfer to the Information Management Center to ensure it is 
complete and all data forms are consistent, correct, and legible.  

¶ Complete all tracking forms required for all samples being shipped. 
Review tracking forms for consistency, correctness, and legibility.  

¶ Compare labels and tags on samples with the Sample IDs recorded on 
the tracking form for accuracy, completeness, and legibility before 
shipping samples and transmitting the tracking forms to the 
Information Management Center.  
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Figure 2-3.  Correctly filled out data form.  See Chapter 5 for other examples of correctly filled forms. 

 






























































































































































































































































































































































































































































































































































































